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(54) CONTROL DEVICE FOR DIESEL ENGINE WITH TURBO-SUPERCHARGER 

(57)Abstract 

PROBLEM TO BE SOLVED: To reduce turbo-lag while smoke 
increase in exhaust gas is suppressed to the utmost by the 
improvement of a burning state when the operating condition is 
shifted from a steady operating condition to an accelerated 
operating condition, in a diesel engine which is provided with a 
turbo-supercharger driven by exhaust gas flow and in which an air- 
fuel ratio A/F of a combustion chamber is indirectly controlled by 
adjusting the quantity of exhaust gas recirculation. 
SOLUTION: When the engine is shifted from a steady operating 
condition to an accelerated operating condition, the quantity of »» 
exhaust recirculation is reduced with increase of the quantity of fuel iJPfe 
injection, and the fuel injection by an injector is performed in two 
stages, that is, in an early time injection at a BTDC 90° CA and a 
later time injection at the neighborhood of a TDC. Then, the later 
injection timing is retarded from a main injection timing at the 
neighborhood of a TDC in the steady operating condition 
immediately before the engine is shifted to the accelerated 
operating condition. The early time injection can be performed in 
further two separated stages. 
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5 1 3i:, qSMi^SSI 0©8ff®^^^i.'!RmiK'9#1 4 
ii*<*n**iKW6*i.Tt^o C©i»m!^0#1 4li, 
^EBttlB-eti«Si/j«a[a»IgB&«t5 ld«) •? ^^A<ISlte> 
^l.fcA•^7 5'^M•;^> r 3b^^,7il^, ^ai©EG R#2 4 1 
mm. y-rt77Ai sic^fflr sftj±©A#^^JE 

^fijai £ *i i> «»: •? Id o T L\ £ ' 0 
[0 03 3] HfilBxT 7 ^ a — b >-y- 1 1 li. SffiSKMtf 
fc o Tt, ^ASKfi t ttHIC 1 1. x £ d t © T # £ ^>SJS 

LNft<s i&miiSgl 0ldiRM3StL^rS)i:iS^1-£«k7ldK 

hldES^tLt^-y h7-f )lAt£ffiz-Tl\-C, 
h7-r;bA©igJg©i*fg;ldao"t\T. IR^iliESI OtT 
mm (#mW2©ffl) ld|u)ft^IE^|q); , 3itS.D c ±^#Jld|D) 

A^jSi^t^ti^eti^dJ-rsie-id^oTuSo d©x 

770-t>^1 1 IdiSI+'UfitldSo-UTs IE*Ir)© 
^354©* ttt«l-r 5 J#*l&3SS©#H8 
ld523Sld «fc 5 RSjVA* d i: t Sit 3 3 i: A<Tr # S „ 
[0 0 3 4] Sfc, EI1 ld£UT2 0&&ia.n2<DMm 

2 0©±j^4ffigPli»il$UT^-n ; ? ! tl@^:L&^^g,*j- 
h Id 4 "9 2 ©«SSHS 4 ld*g^ £ *LT ix i. o d ©^ 
^iiiES2 Oldlis ±3Stfi!lA^T3Efi!lldjRj3b^rilRld, $ 
mjSldJ:0I5ie*tLi.^-t:->2 1 *«>f©HCs 
COMNOx Mt/ld/tT" -f * a U - h *»ft^HB«:tt! 
«3>;t-^ 2 2 fc/><EI»*;h.Ti^o 

[00 3 5] HUl34'-tf>2 1M7D9 1 2^t>fc5 
^-^3§*&«2 5(4, E12ld^1-«t^ld, ^ - tf> 2 1 
&W®T&S>-¥>m2 1 aldl*^-tr>2 1 a©^Jl 
tfflC4 3ld«»©-7 5'y7 , 2 1b, 2 1b, -^ISIt 

t>tb, ^77^72 1 b ^mass© / xjvmmm 

A «: ftfl; * -tt 4 «t -5 13 EHbr * V G T ( M* 'J 7* 7 ;U 



(6) 



2 0 0 0 - 1 6 1 1 1 0 



*HJ-*-tfO ~Pfc£>o C©VG T ©*§•&. lelll 
(a) IC^-r«t-5l3v 77^/2 1b, 21b, -4* 
-t->2 1 iZttLmiifoizfo < £r> iZ&mttUT J Z)l> 

> 1 a>ftEME«T t ig*&5** & « to ?>. c: i: T g- s o - 
15. IHlEl (b) I^T-fc^l;:. 7^-y^2 lb, 21 
b, —Z^CDfrmttt - 2 1 ©tf'CW'l°l< 
StttfTs / X;K0r®* A £:*;£ < "t;h.l;f . ^m^S© 

[0 0 3 6] milB^mffl!S2 Oli. ^-tf>2 1 <fc 0 

±aS$j©9Jte-c . ^m©-gp 4 iciias;* -tt § jor 

aiJKifS (WTEG RiiS§£:U-5 ) 2 3©±35«IC»« 
««**LTt»5o C1©E G RiI8§2 3 ©TSfciSCMSSUfc 
9#1 4«tOt*»TStfl!l©?RJRii»1 OlzmmHtiT 
is*), ^-© E G RilSS 2 3 ©^^©TiSiS^f 0 Bfl 
ft««pIS63ttAflEfttt*<Dl*«J13S«H»# (WTEG 
R#tl^) 2 4jb<ES£*iTU-?\ J#gUif&2 0<7>^' 
*©-fflftEG R#2 4CJ:»jatBW«L<icft<6i»»a 
S&1 OICS35*i±-5«t-5IC«eoTC\So 
[0 0 3 7] Stile E G R#2 41*. El 3 13^1" «fc? IZ. 

*U C©##2 4 b©H4£l;:EGRiIS§2 3©g?!Jg&'J 
-T^tlgST 3#*f*2 4ct'J7 h"b>+r2 6t#I£ 
buSE#2M*2 4 cl*^^'J>y2 
4dir«fcoTH73l«l (HOT*) Ctt»**lTl** — 
75x #3I©ftEE^ (^+77A2 4 a«fc K><b±M<D 
m) lZl3.n.I±&&2 7 7b<i£*i;**lTU3o dCD&EilSS 

2 714, ftESI«lfflfflf«#2 8^lTyi+a-A*' 

>y (ftEE«v 2 9 ic»»**iTfe •? . nm# 2 8 

iliCD EC U 3 5 fr&©fcJ8JfI^U:«fc-3TftEiiS&2 7 & 

aii • 3i»f-rac:4:i;:<fcoTx sescdeg r#se»a 

fftftBSS^ti. ^©dhlCfcoT, '#*f*2 4 cICJ: 0 
E G R ilSS 2 3©H£#yx7lc9MB*;h.* J:-5IC&:? 

[0038] otO. El 4 (a) \ZtfT£oIZ. HSfctf 
< ftiCttoTE G R#BME/i<*t < (JETjtf 
fSO ^©EG R#iEi*ftEl3j±^J tT. 110 

(b) l3^-T«t^l3EG R#*f*2 4 c©'J7 h»*<& 
ft-f-So fib, EG R#*&2 4 c©U7 hfiW^-fblCl 

[0 0 3 9] ft. Site* 2 50777^2 1 
b, 2 1 b, -IZt EGR&2 4 trnmiZV-i^y^J* 

3 OtfBtOftlt&ftTUT, AEEfti]$)ffl©tti&#3 ^.^Z 

zw-i^-y^-uz oiznm?2>mi£tfm%t>£ti&z.t 

T-v #iiB7-7<y72 1b, 2 1b, — ©ftlbfitfsSgfi;* 

[0 04 0] mjlBS-T * 5 , WE«Mft?K>'7 

8, i»m^0#1 4. EGR#24 V 2 5 

(077^72 1 b, 2 1 b, — 3$[*=i> h 



h (Electronic Contorol Unit : WTF ECU hl^o ) 3 

5 *■> <=> ©frJiSXi-^i;: <fc T^i*1" 3 <fc o I318J5X * tiT u 
5. -*x d© E C U 3 5131(4. Hfjl3E*-fe>-!t6 a^ 
t>©tb?J<I-^i:. ? ^ 9 fr£(DliL-ti1E^ 

xy^o-ir>"tr1 1 ^©tfcTDffi-^h. EG R# 
24ffi'J7 h-b>+r2 6^t>©fch73«-f-i:. *S5©iIlE 

*S-b >i*- 6 © tt ^3«^ t '> «e < 1 1, A7D £ *i.T L x 

So 

[004 1 ] (tHflS/^AOD^fMBdE) b5I5E C U 3 
5 l3fclti>x>v>$iJia©a*6<)J&:$!! : S©«^l*lll 5 © 
^□«y $miZtjk£tiT&*) . S^llT^-bJUIiJSlcS 
•3HTat*t&4««*JI**&*3t-rSti:t»lC. EG 
R#2 4(Dftmz&<0 EG R*^ISS5tT, 
^tt4KD-*^«fSSl3S"JS9-r*«fc-5l3UTlxi)o ^ 
fc. ^ff«$&rK>y8©^l!)l'«tS=l J E>U-^E*© 

5(577772 1 b, 2 1b, -©fFtbfiJflP (VGTI 

[0 04 2] huIB E G R^liik^M^roil^^^S^ 
m,m (E G RS) ©giJ-&&U^o -tuio%. E 
GR*=EGRl/ilMI;C-C> EGRilSS2 3A^ 
^"RSjIIS 1 0 lcia35*tiS^Si©#miS 2 ^©»13t* 

ICltli^O^^fe?)©-^ E G RifiSS 2 3 Idfcl^S E G 
R#2 4©^S4lsli:tLTt. «-Mffi2l3fclt-i>EG 
R*»V«AfflWMBai*li(i&-3*«:«fei:. EGR$ 
©^t^m^T-tt^©tRA^MSA ? '>^ < s E G R*©<g 
t\M1Strl4 ; &©qRA^maA^<*ci)o 

■ izit±m.ffi 2 icftii© s^^tt^^to . 
A^mgfc&ajLT. d©q&A^mgi-jsi;THfii3a^ 
^sstti:** J; -5 \zm.ftmzmn.&%$.ttmm-fz «fc 3 

l3LTl^i> 0 &§ip5 2 ©PRA^^fil^^-r -S. E 

G Rfi©a-&©*£)-' (b&m?.©trtt^ < , HrSO^Jt 

£gfi<t UTmfs^ic^miias€:aai utsb •?> c© 

[0 0 4 3] JlftWC, 8«ilBEC U 3 5 IZlt. T<7*)1> 
AccS l/x > v > @e^Ne© ^ -fb (I /r* L T , gtf K 

;u ^7 trqsoi ©giSfi^^Wi-)*^ ltib^ b fc -;^t^ 
7773 6t, x>v>04ESSNe, Sffll h^^trqsolS. 

i/«fms (KA^mfiroctTrfeOttSiN-^^i^t^ w 

T, iCo ) FAirCD^fblC^LT. 34B«B*il«ft4ftFsol 
©^iSffi:&ll^6<)i;;*^UTlB^LfeH;^v''y^ , 3 7 
h . x > i>' >EW@ftNe i: S >U ^ trqsoi ©^blC** L 

U - ;*5c ^ y7*3 8i: A<^-^^ti^ -t 'J ±ICtt^^ld 



(7) 



ttn 2 0 0 0 - 1 6 1 1 1 0 



[0 0 4 4] ffi8EB«£MSJ±A/Fsoljt)<N 0 x(Dffi&£X 
* - * (Dm&k. it * i± -S <fc ^ l3}#Si©jg3SEa£ 

OM«*«^r*J:-5l^, fflJ»Jt*<±#r4i:N0xS 
[0 0 4 5] LfrU UlTl^y^-r.tdC [e]Cx>v 

^-^lont^t^ittfM^o nox 

4>© N 0 x SroffiMi: X^E - £ a©*i*«ii') i: ©iliZ:£ 
lli>7ctol3 N mitBgtf^JtA/Fsolli., T^-^aft^ 
ti L«i& 1> ^fi©1r # 4 £1* 'J v ^#J©fiIl3i3:5££ tiT 

[004 6] OmttiftftHtttP 

tifcT 7 £ -feJUMA Acci: 5 z> > t>Pi± >V 9 \z£ <0&& 
**lfcx>S;>IHMEttNet«:fflt\T', B«h.>U*}**SP 

4 1 ic:fcL\TBfiiBp< ; e , j±©-;^7cx'-vy3 6£#ksl 

T gtf h A 5 trqsol £S*3gr 3 o 3©gtf Y)V<? trqsol 
jl7Z>u-±>V\ 1 l3«fcoTi+;J?>J£*ifcifcfrSiaFA 
i r £ x > v > d]|£ifcNe t^ffll'T, a flMM:Bjft*SP 4 

ol jiO < mm £ *Wc =i ^E > U - JUBE^J CRP 13* 

ti«fflir-i>o Miea4iK^^^gP4 1 auswiims 

;JtH£P4 2^«»tSSW^IS3 5 c (H1 #KD I3*fj£ 
LTl\-i> 0 

[0047] ©iMiisaa 

SijEi«MI/*)*Jt»4 1 l3*>UT*to^»tlfcg 
*g h )l *? trqsol tl>v > H^liSNe fc £ ffl I > T v BMQ 
ffiht^mas 4 3 I3fc ^ ^ 'J ±© - ;^tc ^? -y ^ 3 8 & 
#!BLT, ms&<OUOx.JkVX*:-$(Om±L£m : S>rziib 

ttA/Fsoi tButca*i«ata-;nifS0 4 2 i3fcuT^«>t»tv 

fcB«MM**Fsol4:&flil.\T\ SttgrftraftSM 413 
fcUTg#!Bifii;SFAso'l£gi±5L (FAsol=Fsol xA/Fso 
1) . £fflB«*f«*FAsol«:B«i: IT, ^fifCTSP 

ttttr* 3 i: 13 <fc -a T#fmfi££<t£ -ft 4 t, ©Tfc £. o 
-f tttl©1*iE*feSfcrf 40DTMifc<» B4i<h 
r i>tfS,MFAsol I3S^UT E G R# 2 4 ©M^*E6Rso 
14;*SU, ^©«ttfiEGRsoll3*ftST5J:ai3EG R 



5 dl3*t*6LTU3> 0 
[0 0 4 8] ©U^E >ls-)lE.fflW 
£fc, ECU3 5l3(i, g*fMU£trqsoi;&tfx>v> 
E]teSNeCD^{bl33bMt-i.v Hg|6*)l3}*^^ tufcSJiS&ZI 
■=E > U - ;UJE^)CRPsol 4 tetlS L fc - &tc V ^75 0*^ 
^ 'J ±13 S^ft I3te& L Tfil;i t> tlT ifc >5 , huISB^I h 
JU£>f|ggP4 1 l3i>UTf# t-tifegtl I- JU£ trqsol fcx 
> v > @l52&Ne fc & fi! UT\ =i^E>U - Affi;b StSSP 4 
6l3i>UTliis£^'y:75 0S#iLTli3^>b-;i- 
EE2)CRPsol:&>smU 3L*i.&fflUTr3^E>U->iWE:*j£ 

[0 0 4 9] mltE^'y^ 0l3fcUT„ =i^E>U-;U£ 
^jCRPsol lix > v >HfeaNe*<S5t MS ¥m < & 5 «fc 3 
13. ^fe, a^r-^^trqso1A^^Ul5fB<^S«t^ 
l3|g^*tiTtx-5 0 3^.tt. x>v>|UteftNe6^UlS 
>vi^^ 5©^#B^rBl^:ffi^l35§< L&<Tte 
^t>7it>©T-. iema«:Jit«-rSfetol3ifi«J±$:Mtoi. 
t^g/)<fe-S.^t.TfcSo X > v > 1 ©<£@tel|£T: 

l*v j^*4^:fe-i»gje©^l.^r B E ISAMt-ri§»L, AtS A 

LtN 0 -<>i;i^^ 5rorja#B^F B ^4«<ri>3 

^•^^l3M^t:UTl«»tJ±l*Tlfi>cfc^l3Lrt^So 
ft* B# h;U^I3g|L-ri±, x>v>1 ^©^A<^# 
t\(5ir^if4iS*ta$:#'< -ri.!6;>S^fc-2.©T:, ^©i^tt 

a^st«-r§rctoi3i«*ta&^tos«fc^ i3 ltSo 

[0 0 5 0] ®RftttO#«l9P 

e c u 3 5 i3i3u smmmmmmfsomu^>i^ >^\m 

^Ne©^fb(3fclt?.. H^6*Jl3i*S*ttfc*5S«egSi» 

m$s •? aTHsoi ib« u fc - ^ •^sitf^tui 

USB 4 2 J3 1 \ T» 6 tifc g«>S^aFsol x > v > @ 
<E»Nefc*fflt»T, B^q&JfU&9a>Si*gP4 7l3fct^T 

[00 5 1 ] ©VG TH^I 

^<il3v ECU3 5I3I*. g41 h;U ■> trqsol S.l/x>v 

g^Jl*SEE^Boostsol&lB^U/c-;^7cx"yy 5 21fi* 
^E l J±l3S^l3^LT(ijLt.tLT*>'9s tulBg+S F- 
JU£/H3*a$4 1 l3fct\Tf^t.tlfcg^ S^U^trqsol tl 
> v XH^SfNe tSffll^T, g4Ii©^EE*/H»gP4 8I3 
fcUT^ISx'>yr5 2 $#SSLTg^iB*&J±^Boostsol 
fejUSrSo ^LT, 3©g^ili^J±ybBoostsol tm& 
E-tr>"9-1 0al3J:'"?*ai**ifc**«9#1 4TSS© 
!Smii!S1 0©q&mi±;rjBoosth£ffl^T.. il*&j±7ti*'J 
9ilgP4 9l3fcUT, "IRmEE^jBoosWg^^lE^ Boost 
soll3&-2.<fc-?&£-*"^«&2 5(D75772 1 b, 
2 1b, —©liJgVGTsol&ifdSU 3tL^rfflUT^5>y 
7*2 1b, 2 1b, -&»jE«:BB*lz«t*J:5H»»r 



(8) 



<&m 2 0 0 0 - 1 6 1 1 1 0 



So 

[0052] mnmmumj5Lifmmmm&Mw<D±i* 

0D3S>X) MZ, Hulfi E C U 3 5 C«t4»SRjiaf[»l/«» 

[0053] *i\ raiaro^v^s 1 ~s 3ic:^.r«k 

i77D-t>t1 1 l3«fc-?T&{U£*i-?)i»A^ 
SlUlF9 7>9 ^-tr> -9-913: «fc-pT^£b*ti-5^^> 
* &Jgl3g-3 l >Tv m^^lO!RA^mmFAi r##4t> & *i 
So *7>$A*>-y-9fr&©|]W!)l3.fcoT#to 
&ft*x>5>->!aWE*Ne % 72-b;HSB*-fe>1?- 3 2 13 «fc 
o T&fcb * *l S 7 * -b A- fflJgAccS VfjISK A^mgFAi 
rCl^l>T, B«KB|BWI»*Fsol*<»«>6n4 (7.-7- 
•y:/S 4~S 6) o 

[0 0 5 4] felvr, T^-b^Hi^AcCv x>v>[U$E 
8feNet?l3a^^Tx>v> 1 jfrM6ft*?*cH L^fti^©^ 

fe s 3b> s =e t \ i^n^sns wki;: fc s © m 
i&m%.tf?rti:t>ti (7T77S7) . ^aten#iziis 

13. CCOa*«|»3!>«fii«i^©fllA2E««FAirCat^ < fi 
BSOEG R#$!li3PI3«fcoT*iIE;i;txS (7r-y7S8 

~s 1 1 ) o -*» *nsa«^i3i**pSBS©g^s«stt 

fctotiS CX^-y^S 1 2~S 1 4) o 
[00 5 5] (mffiS©?RA^§ifi©;i?3l) HUI3XT7 
□ — t>+M 1 l3J:0*dl**ifc!ftAffiftStt*tts m 
(£III9l3^-tJ:5l;:&oT^So l^ia©£HS!£A*ifcSi5 

fc#£g»LTUS3fctfll,Tfc;h,So . 
[0 0 5 6] El 1 0 13, HuiBXT? □ — b >it 1 1 £/B 
i*fc««S©«A3&ft«&»liir3 4:£ (IH8©7.^-y 
7S1-S3) ©S(*6*j«:*«W#«&^-ro T&to^v 

4i»Ti i: i: 13, ^© fc. £©Hi@KlP B 1 SttiM IT t\ 

£7>*SjgA<1 8 0° CA^fbTStPJt, 
1 8 0*»©»Affi»a»©Wfl-«Q (=FAir) ftiaia 
»ffi(i)©«A3gft«Qii:U *©HrS^BI (* 

7>**-f?lSIHT) 4S»fi«i(i)©f 5>f MHTi 
So ^ LTv i#f,^fe4miS5©?RA^mMQi©¥ 

~A7) o msx 4m^©#^i3ii, ffs± N mtkmizm. 

®m-% FO, 1, 2, 3j £-£;LTOSo 
[0 0 5 7] gifc. a«»ffi(i)©«A2Sft«©*fls* 

Ti-1&, SISSiffi(i)«t Ot, 1 ofjl3"«^T^I3^SM 
ffi(i-1)^S2phLT^<!6, iut, RfttfTS©B$ffl& 
*Qi*Ufc!RA^«UI©*fl;ft»AQti = AQi/A Tift 



#toS (7r>y^A 8~A 1 0) 0 3 3T=. ATi£# 

Jt-rs©ii, (^^>^$a7©^2^i*) 

li^thJ^fBffi^tiS:?^ KJUiIl5B#l38]£^-r 
So ^ LT> 3©^btiStAQtil3»-Z)*^T#m^© 
^A^Mi^teAQt' (i)£;*5£l3£9#toS (7.^>y 
7"A11), 

[0 0 5 8] AQt'(i)=AQtix r +AQti' x (1 
-r) 

ffi U 0< r g 1 

3 3T% AQti' li*ftiiiftAQtia)lKlEMBTfet)v bu 

tzoimn&m *) & un^r s ^ts^(i)©?& 

A£SiS«1£ A Q t' ( i )l3g<b*igfc AQti ©^EMfcR 

s»«i3Mr5««mi©fflf*s/) < fSi^i3«w(3«coT^ 

<o 

[00 5 9] (jB»*iJ£) H 1 1 CiBift«l£ (B 8 ©7. 
T'y7S4~S7) ©fti*W^$iJffll^«$:^-r 0 3©5® 
;S*J^li»DS*J^Tfe t)«7^t ;HB*©*ftC «fc S « 
^fcs «P*m»»©*fl;l3J:*«l^i:&^-5o rft* 

Lfcfc£l3l*. «MBW*4a©m«l3»6UT»A^SS«& 
WVT&mW&iOV, EGR#2 4£mv>frizmt2> 

#j i3ft» * -t* r s p»©S36fi s m e. r «fc -5 13 ur 

9, ?(D<fc^&EG R#2 4©fiJffll&||=n-rSfcto©ig 
iSfl^TrfcSo *^©;JS2B#l3li, -^©sefSi^ 
4^t^TJS*4iS*f&ft'liL (7i-xM.y K) , ■?:© 
i:tl3l±. E G R#2 4©P^Jg(i^t LT\ ^ASSK6 
ff*5^t^cfc^l3LTUSo 
[00 6 0] ^WI3, *r7^-b^HBJ*Acc©*ftl3 
B-P* < *J^^ HR LTx 7- 7 b ;UF,|JSAccfc x > v >lal 
feigtNehiKiA^mgQavii^ffltxT. 11 5 © = ^"7 v 
Zf3 7«fcO«S3f4**fSF ( = g^i«*fgFso1) ^Sc^ii 
ttfct.13. 7^-tr->HBA©*Elfi[AcctSi|E]«Acc' i: 
^S^^T^-ro^bMAA^Acc-Acc' $:*4!!)S (7.7- 
•v7B 1 ~B 3) o -*s.*»«»«F fcx>y>Bte 
«kNei:fefflt\T-*7EW^&*Pa*I^»*occ«:lft 
^iAt (7.^>y^B 4 ) o 

[0 0 6 1 ] 3©*PS*>J^a^accl±. mmrt-bJim 
, J^^fb# A AccllSo* I NTlJQJSfJ^ $ r S fc to © ©tr 

'Jv£ < ftoTilBifc*|«**lJ8 < «CS £ tx? «t 7l3^*4 
iSWS F Rtfi > y >H»5ISNel3Ml6-^ It TIS^^ 
UT, ^©iS^^tifc "7 <y 7^A<^ 'J ±l3ffi^^l3tS*ft 

A^tx©T. T^-bJUWA©**^ (^*4>ai4fi©iS 
* ) A< A 1 1 x 1 1 13 liJS-^ 3W3»SSJS3fE« ft (KM b «: < 
TlikS.kUc -?-3T. Mieacctt«*4i5lfttfiA^ulS 
if/Jv^ < feS«fc7l3lS^^tLTUSo 



(9) 



ftffi 2 0 0 0-161110 



[0 0 6 2] *LTs'*oaff»a = AAcc/occft«1 J:9 

M&m&a tftm, *<6fcB«g«ttTA/F (=A/Fs 
ol) fcdScJUT, 7®mm(DEG R#»fEfiK Tegr (= 
EGRsol) fc^'yy^f^.&fc (^f7^B5~B 

BiJIBOEGR#^fiK Tegr© lis ftQS 
ff»o*^*<«cSI54:EGR#2 4©H£*W* < & 

[0 06 3] HtUT* jKHOttSOgibClXt* < *QJS*"J 

x-y£U ^©llDil^lI^ofci'Jiai^ff^^.fc-pl; 
UTtx-i) 0 

[0 06 4] t- x «»*ftf«©^isitt f tmmm 

F' fcl;:*-3UT*©*ft;*AF = F/F / « 
iftnS&itfi F t x > v > Isie^Ne i: £ ffl 1>TI*S7 >v ^ 

9) o ZOFWt,mictcc£mm\Zl&j££tiT*^>)± 

= AF/FkA<1 iOfc^ttlZinSiSfet^fc*^ 

ttSSfc^LT. ^^©fiCTI'itC (7f'y7B 1 
0 , B 1 1 ) o 

[00 6 5]. {&#tii<DMm) J£&tii<DMWltffl 1 2 Id 

&fflUT0 5©-;*5t"?'y?''3 6frt>atSHl^Ttrq 
(=Trqsol) £lw*ii3K 3© Ttrq£:Neh£fflUT- 
*tc'"* 773 8frb Ifl&NStt T A/F (=A/Fsol ) 
iiA,T. *©I«ffl(BJ±TA/FCJIBU|BWI»*F*fl»L 
T„ iSKA^tTQ (=FAsol) £J?tiiT£> (T^-y 
1 ~C 3) o 

[0 0 6 6] «KES«£«SltTA/F(±, ±»©*n< NO 
x «M t X =E - 5 f£-M t & S AT? # 5 £ 3 fe<g ClftJg * 
4xTtN-2,ft<. ^©fllix>v> 1 ©JlteSPS, fiP^x> 
v>0e!aNeS.U t x>v> Ml^ Ttrq (^aTtili's 

ttiBJ&ti X < &2>±, 4 Tf ©ffl*3W**^ 

BR(tffi»T'J>«c<«cS 0 ft^T, x>v>1 ©siDfeilSt 
mmo*tfE1M*2.Blt$:&'0'\\£ < ( 'J -y ^#JI3) IS^ 
[0 06 7] gtlo&A^mfiT QOjfcBKlldHTs ISA 



^mgti^Qerr=TQ-Qav$^46, C©ifflSQerrA< 
^Kl&ixfcadP I D$"JtaiSiJI3^oTa*EG R#»ff 
STegr (=EGRsol) (Xr^C4, C5) 0 

T «*.tfx flIB(BSQerrlItt#!l$iJffl)ii^©fi] 

aQerr©flt»«[K«»*J»»^<0«i»y'f^ (IV-f 
>) *W»Lfc«»«ai*t. «Ji3«SQer 
lca^JS)i*^©*Jffli<7-V > ( Dy-f » £«gL-fei» 
a*EGR#JgfFgTegr£;* 

ii£©y.Q < <7"V >«»K &;JSH>XI*iSS^«IE-r* d 
WM<DJfc*tt^iR*ttS* *.* - 1 tfT # £> <t 3 (3 fc o 

[0068] S*EGR #2tftS T egrO&^ir^lx 
Tv T?ir^!l^<bMAAcc©^ttfi*><ffi;t©KfiTha 
cc«fc •? fc'J»*t\ttffia<ffi5£ttn-lM ^;HlttLao«S» 

f^S^x-y^-T-S Ur«y7'C6) o ^UT. 

ttiBJWiMB**i*fcN &m.mmzmmiz (i = o, 1 , 

2,3). $tl^*tofe"!&A^MMW'ttA Qf (i)fcEG 

MIA Tegr(i)£mttJ-f i> Uf'y7"C7) 0 

ATegr(i) = AQt'(i)x E(i) + A Tegr(i)' 

fit, ATegr(i)' liMi!£mffi(i)© E G R^«]E^flF 

groHufUfifcfe^o fit, 3©>j§si;:fcuTAQt' 

-r^tT, e g R#*iE»tt«(£»*i;:*ffira©iBffce 
lets i: feffl-w^fiicsyjit- i. o 

[0 0 6 9] Z©«fc-e>ICLT, 0!)xlf. i = 0, 1, 
2, 3©«»K4ftflS-r'«T©EGR*»iE«ft«fe* 
tofc^, 3 IX&filf (A^«y^C8) N ^ 

© 4 m^fl-© E G R W&ft&<D¥i%m. A T egr-av^; 

^•©^Kifi^'r^-^xii^^.ic^cTLS a* 

E G R #»f^a T egrZmmt LTSSS 2 © E G R # 
SMtifettiESHWr -i> £ ^ -5 **© § *i£> o 
^CT\ fjlB^fEA Tegr-avA<x''ri-7.l3^:tLlf. 

amm % mi^^ 2 © a t egr ( i ) izmn u . swi^ 

^aKfcm*i*»T4C:i:-C. ^iSjfSA Tegr-av^^ 
I3«jE-T* (^T'y7C9) o 

[0 0 7 0] LTx d©«kdlc:UTi#6ti.fcATegr 
(i)£iwie«*E G R#^STegrlC*axT. 2 
©EGR#af«Tegr(i)**tf> (X^>y^C 1 0) , 
H1 1 3©X^>yyD 1 ^it t? 0 

[00 7 1 ] »a < ADS«ISB$<Z)«W ) 

-15. BUI3E1 1ffi^f'y7B 6l333UTDPiS*!lS*<*c 
*tifcttl3»±s 7.^'y^B 7-e^to't>tLSil)«B§©a 



(10) 



2000-161110 



^EGR ftmitm. K T egr li . JjP^fli » a R If T A/F©* 

# £ i3*s cxmte <o . mmw& a hw&nk±\z± t 

#I3I*EG R#2 4©HJgli^h£;h.£>o t"&;b*>. M 
3E#©;ta2g*a':*£i^§-&l3l;i:. ^©S^lifrkfc 
&mffi2©q&A£fi.M£^*P.gl3*£ < LTX^E 
-fCMSWxoo, We*ffi£ig*l,Tx>:>-> 

[0 0 7 2] £7c. ^©^-£131*. EGR#2 4l3*fL 
^••J-b-v K£-5;l.5Hf3P£fT&LK x>v> 1 ft'tfjiett) 

«aiSltt»lca^»3W:»<TT £S«fc3l3t~5 0 t~fc;b 
EGR#2 4l3<fc'3 EGRSISS2 3£g8D/ci:#. 
#*{#2 4 ctfa:/'J >^"2 4 dKJ:oT#gfel=»ffi* 

tfft&*J:-?4:^©EG R#REIME (7'Jtyh 
MEE) £&E.mzftm$itT. X7V>?2 4dl3«fc£> 
F^73 2! tEGR #£»ftE fc 4 tfj •> ^fc-tt S «t 

5I3LT1^ 0 u©7Ut* hSEEte* El 4 (b) izjji 
ti^C, EQR#2 4*BB*rtlKM»LEQR#«J7 
h*3WSlCi!ia Lfca#^iCD E G R #Sg»fiJEETfc-5 o 
[0 0 7 3] EG R# 2 4 K^'J-b'y hAEt 

£-^;i£.£to©35ij®):7a-(i. 11 
•So ffc^*^ EG R#Sff»Tegr/)<. EGR 

#f 2 4© 'J 7 haft**fc&*»flF*T?*4i:S(*x 'J 7 
S 2 6©fitEGRVliFt&i^&;fc (7.^>y^D 1 , 

D2) o ^UT. Cl©<SEGRVliFtA''J7 hfi^l^J*r 
3 flEGRVO«fc •? t, ± £ H t IZ it . ^ ©filEGR VO t « L < 

EGR#$iJ3P£ ; iT&oT Ut'^DS, D 
4) . hoIBEG R#m.W>1kl£*:7'V-bv h£EEEGRVOI3 

[007 4] #112*5^ 1 l3fcl\T. EGR 

TegrftMfiiB© 'J 7 hS^I3*fl£-f StsftST: 

feiNttcii. tfjisx^'v^D 2 , d 3 <D^mitnt>f 

I3s il^COEG R#«»&«ffLT (7f'y7D1-^D 
4) . LfrZ'4LlZ*Ji?->-t 5„ 
[0 0 7 5] («8*g£{t#i»/3 ICSO* < ina*j^B#© 
SOai) Sfcs H11 1 ©T-T^y^B 1 1 l^fcUTSPJl^J^ 
/><&;* ttfefctlCli, EI1 4fflSXx7 7'i;7rtJ;^ 

>[s]e^Ne$:fflC\T. 3;h.b©£ftl3fcl:)-£g3Ski©;£ 
.B*a«£«ttK TA/F (=A/Fsol) LfcH&TcV «y 

7fr6KTA/FStt*iit? (^T77G 1 ) 0 
B31«2£*ttKTA/Fli. J#«<0«at*SffiT*-tiT* 

- 5 © ^fS. £ PP tL tt ft' £ 3 V *M 3 x > v > Hi * & M lib 
ZZttfT'2Z£?\Z. ^B#©g^S«SJtTA/FJ;0 
t 'J->fi4l3^*tiTUS 0 fjlBZ^Tc^'y^tt. El 

S6<tK:*tT4«a& K T A/F©fI£flSSl*Jl3:£#)Tt5fli 



Lfc*>©Tfc'3. *^U±l3«^ttl3te*rt£*l.Tl>£ 0 
[0 0 7 6] ^LMT. KHB<Da»B*B«ffi«ttKTA/F . 

TQ (=FAsol) S»th-T2) (7f-v^G2) 0 ^LT. 
3 © T Q ixTSfero^^ateK? i: m&lZ E G R 

ff***j£u »«oaa«*a^^ci)«& lt. i&a 

£mM£ii:*;*-t±-i>«fc?l3LTUl> (WT©Xf'y7G 
5I3$^<EI1 2(DXf'y7C4~C6, H1 1 3 07.5^ 
7D 1 ~D 4) o 
[0 0 7 7] CCDJ:?CiB»^a«gaK]±KTA/Fft3£ 

aMEttJBfcfcfTUfcfcSlCli* 2 <D«Mft^ 4 

«iF tx>$/>[5|te&Ne© "7 >y^e>pgWggJ»ttLimi 
tA/F^IS^iifc (7f7 7G3) 0 ?-lT, ?#^»n^PS 
*ffi*ttLimi tA/F t lift©"® A^mm Q (i ) t l3*o*tN 
T**WI8*«0 'J 5 v hflFLimit^mtbJL. 
IF, ij$-y h<lFLimitStF^Ai§*tMFinax©-5*.© 
«t.'J>&l»lfeB»i«iT F fc LTKS LT» El 1 2 
CDXT7 7C 4^iit? Uf'v7G4, G 5) o 
[0 0 7 8] BulBPfiW^«SJ±LimitA/F. S§aM<DSflH> 
J^hb K T A/FSt/^B$© a+f^^tb T A/FOMffi&B! 1 
SIC^t-JlOTfeO. ^B$©S#^itTA/F«k») 
U - >«CiBSK^OB«ffl«S]tK TA/F**»^**t, J5 
^tl3^B#©g^^ttTA/F«t 0 t, U v^#ll3Pfi^ 
^ItLi mi tA/F *><*&;££ tlT L \ £ „ 3 ©Pfi^ttS JtLimi tA 
/F^lSr-SPfil^A^E-^SI*. ^HM^flDPRff^-C-f 
M«k'9 ; fe. J C : ' J <='f'<. Wlxtf2 B USgro^t-ylt* 
tiTL\i, 0 S/c. Pg^*«SltLimitA/F(i. S*fl*)l3(*^ 

s^iftwaft'^^ia^u -><wi3. sfc. x>->->@^|j { 

Ffcx>v>Ie|(EStNe©^bl3?>fLT. HSI6*Jl3*to6 
nfe«a&ffi** p< ^ 'J ± 13 S^tt I3|g» ^fttt^o 
«x S*«W*Fli. x>s;>EMsttNefc7*-fe;m* 
Accfcl3<fcoT^t-5»^*4igWMTfe'9. ^Aig*tmFm 
ax|ix>v> 1 ©SS«S*S^^^«JN'«*tfi©±Pgfii-C : 

o 

[0 07 9] (q&m^0#») ;^I3. E C U 3 5l3«t 
•S«»ttt)#*«BII3-3txT, «f*6«Jl3iai 6^.^/01 8 

i3^t-^a-^>- naiia-s^rBtflario 3©^ 

ttJ*MS3iE*iJ«l h . y ^ U ± I3«^6*J 13 fetA * tlfe 
$ffl7'Dy7Al;SfoTI>V> 1 ©le]fel3|llWLT^ 

[0 0 8 0] St*. 1»8B»«jia*WPi:RI«IC7^1z;u 
fMSJgAcc&tfx>v>E&8xNe£&d5U ^Jf4«*tMF 
Sli^* (X^-y^H 1 ~H 3) . T^-b^ 

r^jt-b>-9-3 2^e>©ai7b<i^i3acJtNT. T^-b^uH 



(11) 



1«H 2 0 0 0 - 1 6 1 1 1 0 



JUHgtfB&SI-fcofcY E S&t>lf . XTvZfH 5 I'it 

r ^ e> © b§ h € t+ >ij r a fc to © * > * 4 u -t » k 

LT (Tup=0) . ?-©&> XTv7H$iZ&£ 0 
[008 1 ] -15, ButET^-y^H 4T7 *?-b)lM Ltt 

lET" 2 "fe VUM U «5g 7 5 ?F1 ag©« A< 1 T 5 frS *>* £ 
JjajgiJUx Flag=0TrN OTfctllS^iEOT.^ -v 1 2 
ICitfc— 7b\ Flag = 1 TY E S v7H 8 C 
it/uT, miIB*^>^0D<i$:-< U * > h UT (Tup 
= Tup+At) . X^-y^H 9l3iito 
[0 0 8 2] Z(DXtv7H 9TB, ittilSTJ 3 > * It T 

up6<^tois^ ufcBK^iBi3*jj6:r amsett t u P i &t 

T fc £> 3fr £ ^ U ±)0>$mT up A^m^ffl T up1 
fc-*, ^^>^fiTupA^m^fiTupUM.TTY E ST 

E G RjMDtmr* >&ffijETZ>frtb(D?<< >«IEff* 

[0 0 8 3] CCD-^rc^'y^l*. Ti?-\zA,JZ LVMlZ 
MEt>LTEGR#$i]?il©rE;^tt^^i>«fc-Pl'. huIB^ 

*,©T. E1 7I^J^-Ti.«fc5l^, ?&M!fc$0fiTH;S.tfx 

$:*glfl*)l;;*^bTIB^Ufct,CD-C ! fei.o r1©<Sli0 
<r K 1 ®eSITJ:>v>lHie^Ne*<BUl5ir. Sfc 
R A«t 9 fiTH * * I * H *T'J* £ < «c 4 «fc o CK* S ftT 
Ln-So N4- Cl©*^^^ 9 fiTHIi. h5[s1 

[0 08 4] HfJl2X^'y^H9IC*5UT^'t7>^ 
AT uptfBi^tt T up1 <t U N O £: ¥<J;£ £ ftT it 

A.7c7.^«yyH1 1 "Cli. 7^tJHl*K77y-"S^ 
'JJ't'-i. (Flag=0) o -T*:*3*»s 7^tJHU«lA ( 

T7 7H 1 2lzm£ZtiZt£*) s ZLCDX^-y^H 1 2 T 

I*. RwiS-^Ti^'y^ (EQ1 7#!S0 fcra*fflB'J©-Jfc 
7z?v-7fr<z>7<< >MiE&®L7 2 £i£*&fc„ -©S'J© 

>ffijEfiRttr 2&ttSLfc*©T?x x''y^ , ©^:IS^lS 
Ci3UT» r 2<r 1 I3fc-3TU5 0 
[0 0 8 5] HMiBX^y^H 1 0, 11, 1 2 Id^StA 
T N H1 8ro7D-^V- SIDlr33l+-i)7.7 i -yyH 1 3 
Tit. x>v>1 K^aiE«!8lCfe4^if-5^* 

sufintn?* KJn^iTY e sfc&i«£ai©x7^y 



2> 0 £©«««•) y'-y^lill5©-V'y^5 1 I3*B^-Ti. 

t©Tfc-s.*^ i¥u<iinn 9i3^r«fc3i-. js^w 

fi F RlfJL >V>®m®Me\Zttfc-f S§3S&<!&*1*£ 0 fi 
TH (=THsol) #S@KWl3»J£**lTet***lfcxS'*$' 
JU© -y ^T-fo i> o 
[0 0 8 6] C©T'yyiC«tti(is x>f>-> 1 tfisSIs 
t n LSSSi^isElZ fcoTv KHUN* F «c t » Li > ->* 

Ts "RMi^O^I 4*«^H««l3«l«**i.*o r«ct> 

SI- r S X - ^ ig A S lfe±r £> «fc -5 I- L T l\ 4 „ 
[0 0 8 7] ifc, Htiiex''yyiC«tti.l*. 

i^OfiTHIi, «S*4i!l*ffiF3b</Jv^tM5ir. ifex>2/*> 
[5]eiiSNeAM£ US £ A # < 5 «fc d I3|g^ * *VC t > i. „ 

< «:S©T. CimrWJSbTi®MJK , J# 1 4©^ 
Jg£<J*£ <^liait--i.«fc5lc:UT. KtaraotE4S46 
Tpm©MjJ5fiS:+^-l'5S«t: t5ctdl3LTU?>„ 
[0 0 8 8] mittrvyH 1 4lC$iUT. 
1 Ti>-trJUMU^7^^F1ag©ffii:?R^0 
x'-yy©-9"-^i^i:l3Sc>UT, ykm.%®.Z>h\¥ i >fr 
Zm^TZo ?fet>*>. Flag= 0Trfe-i>6^ i£ul£F1ag 

= 1 TfcoTti>v> 1 tfmnMte^ L^iueatetft 

1 9lc:jlt— Flag=1 TfeoT A^fllJtBfel.^© 
aiEttlKT. tM^YESTfetill X^-y^H 1 
6lCit*v i»Mi^'5^'yy^t>gc^A-^MI^^Ti!R 
»«0*TH*»^r*o HtllBX^'y^H 1 4KJ3 

f77H 1 7T!i, y-Y K^IKWWISLT, qKft 
4ft«^ISBl3«c4J:-3lC**tt l 9*TH«:ia;«-r 

[0 0 8 9] ^LT, BillBX^'y^H 1 6 XIJH 1 7 IZ 

ftfe^tUSOfiTHI-ScJUT. ^J±$iJ^ffl©®^# 1 6 

ir«apfi^«:ai*LTx >»m^ | 9#i 4 

^r-So *it^T. X^-y^H 1 9T:li, huIBT. 7^ >y y H 
1 OXIiX^-yym 2©^rtl^»*aiA.«y-f >« 

©1S&)*^r-5'7 r 1'>^UtK$:;fgUT. 

[009 0] K = Kx (1+7) 



(12) 



&m 2 0 0 0 - 1 6 1 1 1 0 



1 WWcfr&$.tiTl\Z>m'£. r 1 ©ftfr7 2(DfS<fc'9t. 
*£IV»£It\ y-f >^&Kfr^©S6t*.SSJx!3t,ig 
*£*U -tifi©EG R#©]» (H1 2#ftS) IdifcltSit 
0!l$'J»>r'f >Wt</j:ot, E G R#2 4©^i*r5^ 

te#iaA&t>*i-i>o o£0x T5*)imLtfimwmjg.£ti 
tt^^bf^ffl fr fgii-r s * t © m i* , 

fF*tffi^LTO£ t fc^&tf>flT : fc'3. ^©SHblditft 
& t \ «fc r> Id E G R # 2 4 ©ftHffiStt ft ft& £> d i: frT 
£-5o ft* HulBm^^li. TXzl/'JU h^>7, 

isi~2?!!>) ftn\££<. znm^mm. mmaqsat 

[0 0 9 1 ] ±&©l«l*IRS«!>#*M|ll;:J:;h.l;JU 
|fx>->*> 1 frTM KJUHEttJBda&oT. *P©#Sii 
OktbCDT t> 1z)l''<?)l'(D&ft&fr1*^ffl£ ti% £ t 

frgtastiSd^T-x e g r#2 4©n§jgfr*@*t6*jid'jv 

Tx #S8©#KiK#t^ x>->">1 fr3£3?aHEttfigfr£, 
*0JSaiEttI8l=»fTr-5i:s SRSi&O^I 4#3g J f=AMd 
*S*4«B*tfi©«S4l3fltuEG R 
#2 4*aU*«ltfftt**i*Ci:IC«i:4!!)<. _tifi©$n 
< EG R#2 4(D^Jt^A6'h^F < £*lTU 
© E G R # 2 4 ©EH^ift©S*l^fgi)*rS d h T: £ 
5„-3i0> EG R#2 4%3,mz±ffiftm\Z£itT, 

[0 0 9 2] (jSS*4»S**i§»i©l8«) *#Bi»©1$»l*» 
±i£©$0 < »ftaat«fflW«C J: 5B»W«cS«JtW» 
ffiftotit ^ * * - tfjgifStttft? - -tf ;u x > v > id 
UT, x>v>1 fr£«a«ttl!Sfr&ln]33ElEttflSi;:& 

ftL-fcfctldx #«1«2©S*<T8T?J«»«:*«H»U t « 
SH©2lellz;^l*Tie»J (J-XTx £«*»ti:i*5) 
fcht-ldx *©-5*©«»B**f©^«Bftv ifliSWittlB 
ld»ftT3*1to©£*WE*UB©*SlM*«fc 0 fc«iM3 
gBldlS^LfediildfcSo 
[0 0 9 3] WWIdx x>v> 1 ^*ate«IB©t 
tldlix El 2 0 (a) ld#)^T£.J; ; ?ld&mffi2©EE*8 
±5E/SSfi« ((2H?ij7M±ATDC4° CA) T% Ovi 
5fr<E>fc**4ft 1 @©±«WT-SUT*S**-a:5 J: 
3 Id LTfc 0 „ #ldx>v> 1 ©IKEMEfiAffitt* (#0 

J«) IdfcUTIi. HE1 (b) ldfij^r^.«fc^ld, ^©£ 

mifinmmizrfi&m.cDMwzmm-tz^j □ <y 

ft5cfcdldLTl\£>o 
[0 0 9 4] LTv x>>> 1 ©3«ttfll^B5I3^« 

fr 6 ijnas^ttpj id^^ l fc t * idi* , mm 
(c) id#3^-f 3<t3id> -r »iw 5 fr^comwm 

»ft#ft«2©EHfiffa+J« (BMtltB T DC 9 0° 

ca) T©*ffl*«rtv &m±.w&&®-c<n'\kmm®t- 



ld#lTTf|ft£-t±-& <!: i: & Idx IftSttMI*t**©l*7l$ 

?ld«att£LT* ffiftix*JU?-©i*-:*;i;:J:9*-# 
5 ^"©eili ft 11 S «t 3 Id LT L » 5 o 
[0 0 9 5] Jfcld, iwIBECU 3 5ld«fc3J«*4«3*B$& 
^©MS* JKftEl 2 1 ~2 3ld^-f7D-^- 
ldao*t\Tm^6*)ldUtBfll-i.o C©*H»l4x Huie'iftM&J 

y □ ^7 A ldfi£ -3 T x 5 > ^ ^ -b >1t 9 6^ 6 ©tiS 2j<1 
^IdlSlXB LTP^^ ? > 9 ftmizmrrZ tiZ o 

[0 0 9 6] £t\ H2 1 ld^-r«kdldv M£© 
7r'y7J 1 x Xr'y^J 2 CgitT]**tiliXMVtt*: 
H*lx:LT«-*l« t *i7'^-b;mftAccau c x>S/">ia(E 
SkNe&^tiiUx ^^^^Tx >Vfre> ©tU^«-S-ldS 

0*^TX>v>7j<Jgft^^x iit.ldx K«t»liF 
S.lfD^>U->iUE±)CRPxrSE^t (Xf7/J3~ 

J 5) „ 

[0 0 9 7] fgH^Tx ^^-y^J 6TI*x |*«l»XMflP 
ldfelT-xbil?tWS (B1 1#IB) tlS|«ldUTx x>v 

ft*"j^i--5o r*c*>*x 7^-bJHS*©ftflic>*j»r4 

ftDS^SSa t«S*4«»aF©gE<bldWJ5TSi««rSS<b 
^Sk^fcldS-^^Tx 1 fro 03 1 ©^S&ilfetfcfS 
fr6a>1 Xl*/J>1 Id^-fbLTx JPSaC^ld^co 
feY E S tm-£$tir=.££. 7ldjlt-^x 
^mix^©^-&x EP*. «JlB3t*aiE«!i8-C&* frXtt* 
^LTidaa^fittfiSld^^TtNtLlxEx X^-v^J9ldiS 

to 

[0 0 9 8] X^>y^J7riix x > V > 1 friPil2^ 

tt« id^ t h t id $>&mm & ft -5 mm t fc ^ d t ft 

^-r^S«WHft7 5^Flagsp©fift 1 tl (Flagsp= 
1 ) x ^<X^-y^J 8T-x tfJE^SWMfcfrSJWIB* 
l+^Jt-S/itoW^^^^ft'J-fe'y h IT (*-l7>^f@T 
down=TdownO) x H2 2©7.^>v^'J 2 1 Idii^-x ^ 

a»©*n<««©*«wi»&siftr4o x>y> 
1 ©ii(EttiBfrsi»aiEttBfr6ftiaa<E«»c»fTL 

■5 > * ©«WB€ T downOli ^4blS^ # tit t » i> t, ©T fe 

So 

[0 0 9 9] dtildMUx iwtB^T^y^J 6Tx x>v 

> 1 fr^#settffiTfc*frxi±ttttUTJtoa»Ett!» 

ld^-3T^-i)i:*'J^xiti.T^/c^7 1 -y^'J 9Tlix ^ 
K"e*fHfT7-7yFlagsp©fifr 1 TfeS frSfrft«S'J 
Ux Flagsp=0TNO^t»lx£x ^Sng*f ftft-3 ^r B 1T^ 
Ui:$KLT|2 3©Xf77J 3 1 Iditt-^x Flag 
sp= 1 T'Y E S-C&tiUX^-^yj 1 0 lditA,-c?x 1515 
*^>^ft*^> h-y^>LTx 7,^>y^J 1 1 Idit 
to drox^'y^J 1 1 Tltx -h+> >^^iTdownfr§ld 
& o fcfr S fr ft *JgiJ L x * ■> > £ fl T downfr^t:^ I \ N 

o t mm * titiit. &$stmm ft ft o nmt fc * l 



(13) 



ftffl 2 0 0 0-161110 



T12 2(D7>t-v7J 2 1 iZMtl-lj. ^0>^ftTdo 

wn=or-Y e st- fetus, fr&mmz'rro mmimj t 

5?Tlagsp££ 'J7 7 IT (Flagsp=0) , H23fflXr 

3 1 ICji to 

[0 1 0 0] oSO, i>v>1©36ttS)!)^«I6 

fiOSJIIE^jT: fe otti -S^ftf O^xS-tdlClt 

[0101] ^LT, H2 2©3.^>y7"J 2 1 Tli, n 
^U-^E^CRP&U^^WSFI^^'UT, 3*1 
b ©<Sl^^I&t-?.^5f4i«*t/t;U7.*SWal 1 & * =E 'J ±© 

jSj 2 ©Ei&fr1IT^£¥»^«;&im«B«»t© 2 HI' 

ftvrtr&mmTzm-siz^ =t<D2®&(Dmm'vi>xi>s 

n ^E > U -JUEE^CRPRt/^ieWm F ©^^blC*tF5-r 

L-fc t ©Trfe K> . BISWAS **IWal 1 li«*4iS^ F # 

*I< & £, «t 3 ICIS^^F *iT lA I, o 
[0 1 0 2] ilvx s X"rv7J 2 2Tli, fil&X^'y 
7 J 2 1 T-^tofc^m^l^ilgWalllCg-^T, *^E 
'J IZ ^6^l3t^$ titz T -V ^ t> i£5$i«*t© / 1 A. 7. its 
W2£6^.&A,T-;*5£-ti>o dro^-yT'liv 
Xi|isWalltMrSTi.g5S^W2rofl$*^II*toT|B 
faLfc*,a>Tfe'5v 12 4l^!l^Ti>«fc-5IC W2l£Wa 
1 1 A^^WICJ^ l^SIT- (i^E-CD Wal 1 L, < & £>- 

wan*<ffitttti;:*t&«BHT-ii, W2©#j-&ii'#^ 

ICJv^ < «;oT^fl*)l3Wan(Di^*«-l3«cS «fc 7 
5££*lTU3o 19 » ^J4i«S*m©^UX>~>-> 1 © 
»D33tettteT-|*. »Sfl"i*tfil*^i§*tMro 2 / 3 ~ 1 / 

2 efts . ^©$£ig. ¥»fl'ewfiim'«»*© 1 /3~ 

1/2lc:£3o 

[0 10 3] i^UTs Xx'yyj 2 3TI*. x>v>?J( 
>S J M] ; E>U->'HE^CRP«liao-t\T. y^Eui^m 1 ?- 

5 >?TW2£i^&fc 0 C©»gW$"l' S::>yx'•y7' , l*x 
0!l*.(^l22 5 (a) (b) C5t2offl?'v75 3a, 
5 3 bfrt>&9, £t\ lljEl (a) d^-fS^ >y 7 5 

3 al'li. x>v>7KSS.U t x>v>(H]eijlNel^^-r 

zm^fitcikmrnffi? << s. ><?'tfm&mz-$.isbt>tiTi& 

®£*iTUi>o ^001*7 775 3 allitilis S^ft 

x > v VEte&NetfiBlMjf ir^to t>ti5 £ -? I^IS^* *i 
TU£>„ zmt, x>v>7KS J f>x>v>isie!!SNeA<S 
7& ttli^iS^roS^Stil^FBl tfUfc S frt> T fe 3 o 



[0 10 4] (ilEl (b) l^-ril^*^-y^5 3 

bicii, =i^E>u-;uff7tiCRpi^nt:>ri.^i«*t^-< 

pbCRPtffii < flEuFelli^ t £ tt* — n > U - AEE 
ftCRPtfffi < fctiliiS t *K ir* $ < 3 «t 3 IdlS^ £ ti 

[0105] r 'ikmrnrnt* = >>?twi[*, * 
* x- v -J 5 3 a i;i£££ tifcft^fcis*^ -f 5 > * «k 

^©K3fi^T©»;^fj-&A<sto t> tir. ^ 

2 5©^-f>21 l3-^xe»tli.Smx^^^-A<ig^ 

-r-i>«t5iw^s„ ^fe. ^-©ji^ai*=)^E>u-^jE^ 

CRPlrioT^ftU. «#fl*JICli. =HE>U-A-EE;bCRP 
ftMStMS ^t*4i6S©7T^^©^*4'«*rttfiSA < ^<bt- 

frtblzmM'!? 4 s>y$:^toS«k-?i;LTi^i. 0 —75-, 
□ ^E> U ->»UJE±)CRPA<StMi^. ^*4»;S©mi<b^ 

[0 1 0 6] S^t>T. 7^-v^J 2 4ICfctNT. 
-2.0 l^v ^©«W**-f5>^TV(2li«SJ|BWflt*»T-r* 

< £*i£> «fc-?i;:&oTox£.o 

[0 1 0 7] (it\T, ^T'yT'J 2 5Tfli, «*tn°JU7. 
iliSWal1^t>»ffiigtl©/\°7U7.iliW2$:MWUT, 
«©>gM/\°A-3.i|iIW1£3liiJU ^<X^-y^J 26T- 
li, x>v>7X;SS.l/=it >u-;n±^)CRP(3S-rJt^ 
tv «S.tfBI2 6l'0iJ^Ti.«k5*i:PS»^'f = >^'x"y 
7 5 4t^^mmm^-i S>^"TW1^|^^ibo -©"S 
»f^-f 5>^x'>v^'5 x>v>7j<;SS.t/3"E> 

.ttitfs 5 > flix > v >7K)S A'^tMi 

if. Sfc=]^E>U-^a*iCRP/)M£Ulf ^to^.tti>«t 

[0 1 0 8] 1Bie¥*H*»0*W^-r 5 >^^'y7 f '5 4 
K«ktl(*. #J«*«ffl«*t^-f 5>yTW1HJ*«#*i««f 
&$*T-Ti.^-f 5>^li. M2 7 lzm^-t^J:z>lZ^.m 

(DKmnmiztsttz btdc9o° -30° c Aomm 

nftfttitfibZVmite^tZiZfrfrHh&T', x>v 
SAT^SI^&So *wT% x>v>7K;SM£^l5fi«*t 
t<t5ICLTl^„ zi ; E>U-;L-m±iCRP^U 



(14) 



MR 2 0 0 0 - 1 6 1 -1 1 0 



£ x n^>u-;ujE*i'CRPJ!)«S5iMi4f» ^^"S^comfUt - 

* #8 < & o tmmsumb*s 4 ©BiiKtt* u ucd 

[0 1 0 9] ^UT. Xf'yyj 2 7l3fcU7\ ¥8B>« 
W© "B*t l f i 7. 41 W 1 S. t/«*t £ -f 5 > ^ T W1 £ IS^ L 
T. LA^«lClU^->-ri)o 

[0 1 1 0] -7d. @2 3CD^^<y^J 3 1 T-li, 
>U-;Uff*CRPS.lf^i«WmFirao*LNTs HOlBX 
T7^J2 1 Tffi^fcfcro.blBl^CD^y^^'BS^ 
JbT.ifgWin^lf^feo Cl<Dil«l4A°;U7.itlWmli. #M 

is 2 ©j±iss±5E^ia^T^*4^-^ L-rmmTzumm 

CDfetoCD^CDTfeSo &t^T\ 7xy7J 3 2l'33l\ 

■^•y^J 2 3Trfflufc«»^-f 5 >->'CD**T ^^"5 3 
a (@2 5 (a)#ft§) ^£±i>S9<f$"f 5 >?Tm£t^ 
*re<*^-y:7°J 3 3Trli. ±(g*tv0b3.i|iaWm 

ditto ft. 3©±i«*t^-f S>^Tmt^«*t$:*? 

[0111] ^txT, ^T77J 3 4, J 3 ^ 
jgliA-f n-y MS^KDH^J^S^-Po T&fc>*>, 

•y^j 3 x> v >®mmeRvmwmmm f id 

LTi > v > 1 CD^^i^lS^ Lfc$I^*J^ T >y 
U ^<7.^-y^J 3 57, x>v>[s]i3gfcNe 

S.i/^*4"SS*mFic:So'tx-c, x>s;>i CDSitettSltf 

!!><Y ESG)t$lZ{*7.Tv7J 3 6 I3it*> ^-y^J 
2 1, J 3 1 t|a]«llUTy'>yy^t.A-i' o-y 
Jl^iHWp^S^Xfco Z\(D^? v7\ZJitili, /W D-y 
hl^«/^UXitiiWpl*^W/N^UX>tiiWm(D!^1 0%^JS 

[0 112] f^HT, 7^-y^J 3 7Tli, fjE-'t-f o 

•y ^mm^^^m^pt^mmcomm^^ s.><fTmtiz 

tto'UT. /Wo»y hig*fCD**7B$}8Tp&;SigT£>o 
1-ft*>^> /Woy h^CD^7&l3pJr:£RflPa£33l7T 
£«*t#IS«}2;h.-i> D-y hiSW^-f 5.X7T 

P^ib^o ^UT, 7.^-y^J 3 /W □ >y K 

[0 1 1 3] x>v>1 A^^a^ffil^^o 

tut, frr>fc^\&W&mmmzlh%t%\z\%, 
' D-y HSWl^J;>)BfilB±«Mro^>S-&^l3*5lTi>« 

(ZbTfctK Z0ZtT-, X>v> 1 CDS$5ii^£f£M 



[0114] HyiBHi2 1 iz^rya-o^^^yj 6\Z 

frKm^®ftL,tzZt*Pllg.TZ1)Ummtt®3 5 atf 
ffiJ^^ti-Tt^o tfev huIBEI 2 2 □ -ffl7.T 

-j/J21~J2 7©S7.7 L <y^ > II«k l 9x x>v>1 CD 

m%ZMmmtt& 3 5 adit) *J5£ 
13. >vx^>^ 5ldJ:i.^;*4'S*f^> Mffi2C0JE*fSfr 

mo)&i?;mnWi?&\ztivz3Lmm& 0 *ii< *i7-r 

3 5 btfffiJ#£*vru-!>o 

[01 1 5] mz. zommmi iz&zmmgi&bo 
nmthm*. ®2QRzfm2 9\zm~s^-z:mty-t& 0 
[01 1 6] zonmm-ciz, mm&mmmtfTt-t 

JU£2g<*5iA.T. x>v>1 CO^tettSS^^e^J 
6^ t. *D5f Sett^lC^^ b t Z \Z v BfilBT £ -t? JUtRff 
irnobr, x>v> 1 ^(DW3iiiht>(Di£zkiz*iifcT% & 

o\zmnmmmtfmm.£ti&ttt>iz. sr. smug 2 

C0^^<DBS1 /3Ji(.±CD^/3<^'S*t^tli»o CCD^ 

izWv m.ffi[*>i±(D±%-t&izmm<D&m iz%.&-r 

[01 1 7] -15, w&o>m^wmz&-o-cmmM4<D 

mzm-ti&mzfr-oB.mzmmztiZo 
[0118] z(D&ot£$>®mm\zj:&mmz&tn£. 

T^h>l-&^ttv ^o+^-icm-ffclUb LTAiflc:^ 
1--5CD7v ^S4C0^m^Jffl**^<toTa<&i)o U 

mfttttemmftm^ twrr tT<0 < cot- , & b*^^o 

<t5l^mi«2©^rtffi^iPI±l±^±5E^ (TDC) CD 
*Btnr-*£«WCD^-§? (|5)Il]IC5fi*ST^-r) <fc , 3t,S< 

^cd <? it-mmmcDm^izit^r^tj: 0 <s < . 

^-(D«^JE^CDi;^±6< "P t -Jg«*f CD^I3J±^T 
[0 11 9] tfev ?^«WcDK5Wtt^maettn8-rcD 

mmztitzMmt&mrim-cmm-tz&^iztez,, zz 



(15) 



1#BB2-0 0 0- 1 6 1 1 1 0 



\tztmmmjfi&<D5t><D#i-\ /3wmz<&%i2tiT^ 

[0 1 2 0] £<=>!;:, «ffl*»*ftfc«*4J!><*«©B5fi 
fTSTA»IC«»**i.Ste*. >-#W&*2 5'©*- 
f>2 1 lz#f&£ft4&»x*;i,*-liffitoT*<*t 
0 , * - *iB$S«S 2 5 ©HJte6<3 J f»*Ml±# LTil^JE 

[0 1 2 1] BH2 «|BW>*«mt*WTUfci:* 
®«8«*4©IKH8** (HCSH«T?^r) £s -IS*** 

ots (laicsasrc^r) tit«ur*Lfet.<DTj& 

'$gtsfc (-f) ©igSNcte^rsS&x^u^-tfsfcs+i;:*- 
/j-CJg$g^2 5ld-^x.e.tl-5)«fc'?l3^i>o HEHC^ 

rtw (□) ©ffifm^fflarijftx+^^-ii^iww 

0. aaHi««***ifc«HI*«:ft;«a)K5KTe'C&'3TtJ!l 

[01 22] fa, H3ocit, mw<D&&mmiz*.zu 

1, z(Dmmtmn4mMm.m^. : T-< — b>x>v>£ 

s^t-g^ra^©^^^^-^^© . 

NOx;SjthX^-*;JgJg£tltm/c i fe.©T&£o ffl 

»©»TR)«trai:ic ITU*. 
[oi 23] mmz^tiii. mm^^mm-r^zt 

T% — g*«©fc*J:9*NOxilft#*«lCffl»UT 
SO. E G R^3b<|5)iaiC^-r^XlcMJi&-r5ffiJ: 

*><bi&\fti\i. ^^-f tears ct^ftramso 

C©di:A^> x>v> 1 tftoaWEttttfcfcfrL-C. 
MSttS4 ^©»»©aa*A<»il> LfcttBTUU 8$«4© 

[0 12 4] Ittfot, ^©»flBBB8tffSf-*ia 

^mnv-'-< - -tf;ux > vxDiags a id <t tu^ x> 
v> 1 ©atettJB3ys«iME«JB^&i«iaa«tt!B^» 

ffLfci:^ x>v>1 ^©S3Rdi±)©iiAl^F5ri» 



^-3ttaffli«»©«j«*«iift*n4cfcT, £ 

M'£©X : E-£*g*£|£Px.fcft<t». igx**^-&i 
#>T*£ <t5:t* | -Cl, .^©ZfcClJ:*)*-^? 
feJ»>Hr*£4:6<T?#fto . 
[0 1 2 5] WccromSJBJBTI*. 2 5 

0)^-f>2U*) «tipai±3MM©ft£tilf& 2 0 t>P 
m©— gH£3X»3£fcUT, EGRJ1SS2 3 IC «fc 9 

1 0KM)££-t!:&<fc3l;:UTl^©7:. igi^^f- 
©-§PA^-t*>2 1 l3«$&^*L-ri3BuieEGRjl8S2 

fc N I77n-t>1t1 1 ^©HST^l-^-ldSo'UTE 
G R#2 4©PJg^*l»LT, MStt£4©gft51tft<g«l 
fttlZ7&i>J:-5lrmIIE^m©S3£a€:lHfiBr5«fc-?I^LT 
u&©T-, 0axlSmil©^jiB^©<k-5l-x>v>6^lHl 
SE«jT©^«5Steft^ftnii3Htel3^fir-r*i:> EGR# 

2 4©P^ii©iltiir^H LTBmS>SS*^*JI^5t^ 

KA^a^SlCl&iari.*-^^©*!!* 
##A£ •C&O-'M-Uo ffiot, ^©.fc^fcaiJjRlZfcU 
T> «SH©*S«Wt«J«««©jlAi:C«t0x 

* ti A^jtp^j u^^-*7 ? zmi&T' t & 1 1 \ -5 ^ffl 

Sfi^li^toT*^t©IC«:5o 
[01 26] (§tfi«f$?g 2 ) El 3 1 I*. ^^©figJSJfc 
»2IZfcl*4¥»*»l$Jffl©i&£©Htt*Jfcte8**5* 
^to Z©*tt»ffl2l;:ffiS*--#»te«l#7 : <f — fe\fc 
• x>v>©^gBA©1ft5£teS£*«f£fi§ 1 ©t©fcl^«l 

4#ut. *©«Mi!i44in6r*o 

[0 1 2 7] * UT. ■£©**»&« 2 ©WWKB A 

ifttBllfiSJfcfg 1 ©t©i:|SI*SSs x > > 1 to<j£ 

Tfc9, 3tLl3ijnx.T. *»B*»4*&li2lalK»ltT 

[0 1 2 8] MttWlCU ^©|8IWB«IZfclt*MS»i|l» 
B§8fl©$iJW-CI4. x>v> 1 fi<£tta4£tt!Bfr&ftlti£i 
tettffil^frLTx «»©*«!*»S?T-5JWIBrfe4C 

k.WW&£ti (0 2 1 v ®.m®m<D®ttiJvi>xi% 

\N2tmMt"( 5>^TW2i:6<KS**>.T (H12 2©^ 
■r-y^J 2 1 ~J 2 4) x ^©T.x-v^'J 2 
»/t^«W1jb<»tll**ifca. 0 3 1 ic^r^^-y^ 
J 4 1 l^itto dWT.^'y^J 4 1 Tl±. 

^^'V^J 4 8l3Jtt?-*x Uf3£*tt±TfY E STfctl 
IS, Xfy^J 4 2M7T7yj 4 3\zm^X-, 
mm I f )^ *a W 1 € £ & KlfS 1 ^If^ 2 © 2 O © /tJl 7. 

iwn, wi2i^^fij-rs 0 

[0 1 2 9] r<t*>*x $f, 7^>v^J 4 2T?li, m 



(16) 



ftffl 2 0 0 0 - 1 6 1 1 1 0 



^«/f>UX*iW1l^^(D«-S>J^£ (£ = 0. 1 ~ 

0.5) fc**UT'. jsmwycji/^wwu^jwiUx 

1 *»/T>U*<IW11fci**l,T\ *2i«W/^b^«W12 
£gdS-r&o ^LT, *S< T-T^y^.J 4 4T-I4* X>v 

(12 6#»g) fr&fgl «B*r*-f 5>^TW11feR#a 

[0 1 3 0] iUTv 7.^«y^'J 4 6fli, b5I2S§ 1 «S 

RS^nTL'^S'jw^xnamwo (0!ix.it\ 100 — 1 0 

TW11ft^^'JvA' < )U^F^liaW0SU r ^2iS*t/^XipiW12 
©#ei*^£i±fcl$?8£fg2i««©**T$'-f 5 >^TW1 
2fc-f £>«, ^LT, 4 7 IHiiA,-^ fg2og#t 

©*»/UI'*«W12»tf«lt*'f 5 >if TW12£IS:5t 

»A^<«soT^BiS*f/t;u7 t *SW1^3T^Sy > ±IC^: 
*<*.*ltfx ¥*M»fc*i;&t«l5 2WH©2ElE#l* 

[0131] HMiB7.7 : ->y^ , j 4 1 1?, ^mmm^ 

^f-y^J 4 4 9 ICfcUT, B5I3HJS 

Jfs<i§1 ©a^ti«i: (El 2 2©X^-y^J 2 6, J 2 
7 #«) x>y>7K>g»lfU ; B> U -JWEE^CRPIdSo* 

W1 fc#JW*»^JU*«W1 £IS£ IT, U#£&K 'J * 
->t4o 

[0 1 3 2] Ifctfot, ^<05tJOKI82l3J:ftKx 15 

[0 1 3 3] 4 ^JMWW©*****^^*^:: 
It, *©#ffl«»*2HII=fl'lTr(T*)-ttx ^©¥«Bi§*f 

u fe«s*4©^« fc(D>!£«i»& * e> tawr * - £ tf-z 

Z(DZ£-U, N 0 x&t/T.-t — £©«fc 0 — Jf ©f£ 
[0 13 4] (ffeOTHJS^ni) ft, **W(±iKlB«SK 

j&bi;:r&&*l*6©ti*&< , *©*&©«*©*»» 

®&-S#-f -^©Trfc&o iwiBHStJfcfg 1 Id 

■fclT4«*4©£«WW-C(i, 5Jffl*«;ftlrt*JBi»lt*4 
1 HlcioffibtSJ;?[;lTJ3 0v Sfc. |y«f£SS2T 



4^flB*M4t\m't.ff<8^T^o BTDC30 

«fi^m^© 1 «s«-9--f f jncfciti.^*4«a*ts© 1 / 

31A±fc-r-5Cli:A«*f* Uv> 
[0 1 3 5] Sfc, «HB#3IJS»JBT(4h x>v>1 © 

•5 iCfclfllUTU ZLtildPl 4o©giffi2©3: 

[01 3 6] mz&mmmx-it, 

[0 13 7] 

SK x >i>"> ©3<E«fi§ JtfilQjeMEtMS'^fT 

£**T r 5 «*B©«S»«W 4: JEtt±5Ej&ie#T?fr 3 
«»©«»*« fc*St?£-«KC#ltT««**s fro 

t©?*©**©*!*!***** ipjsjite^fii^^rs 

I3«k0v ^-*j»a«©iB*ftE«;aatlRi64Cii:*<T? 
££0 «|IB*«©ffi»3MIMa. KC«M*3W**? 

ianb*tiUD-c* te«©«3«TeTfc^TfcA»fc*5 
t\ 0 «k-3T, ^M't'©7, ; E-^tg^$ : «ix.fe^e»^m^ 

[0 13 8] «*«2SB«©a6«iirJ:Si:s ft» 

ml, ^-3»o©«««:aE«±5Ejftie«-e«aiB*»-r* 

C tT% ti#« 1 83«©*W©»*«;+»I=»4 - 

[0 13 9] »*JS3IS*©IBWCJ;*4:» i*W!S*t?: 
Sl«©»?B?T8T?l*T*-tt4Ci:1?x *ifc«S 
S«^©#-< ^^©K^frST^^r-ttT, iSHtSP 

[0 14 0] IB*H4 8B«©S6fl8ICJ:*tx 



(17) 



ttm 2 0 0 0 - 1 6 1 1 1 0 



[0141] M*lS5IB©CD^^«fcSii. ^JHHe*]* 

£&«lt. n ox#i^^-^ ©£;#£#]»-?:£ *><, 

[0 1 4 2] W*lI6l2K<7)^^«ti.i:v x>v>© 

¥F5ffl9^"3«K^©*««^ fc»JWWW©»A t £ 
fioT, 7^-£©ig*£»frlLoo*-*^'£!gM 

[0 14.3] If ^IS 7 £*©««! Id «fc £> t x BUlElf *IS 
6IBSc(D^lc«tS^miCjPxT. *-#»!&«©*- 
t > J; 0 t J**l±3MIfr 6 "3 tar J: r> IZ U fc 

[0 14 4] «*Ja8E«©«?8CJ:itx > 
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